have been synthesized and characterized by X-ray crystallography. In the solid state, compound 1 shows a three-dimensional structure involving intra-and intermolecular hydrogen bonds, whereas the X-ray structure of 2 consists of pentacoordinated Sn centers bonded to three methyl groups and two O atoms in a trans-O 2 SnC 3 environment, bridged by oxyanions leading to a layered structure; the cation is involved in intramolecular hydrogen bonds.
Introduction
The multifunctional ligand derived by deprotonation of benzene-1,3,5-tricarboxylic acid has been widely used for the manufacture of microporous materials (Yaghi et al., 1996; Cheng et al., 2004) . Thus, some solvated and nonsolvated benzene-1,3,5-tricarboxylato metal derivatives have been reported, for example, [(µ 4 -benzene-1,3,5-tricarboxylato)-bis(methanol)-tris(trimethyltin(IV))] and [(µ 3 -benzene-1,3,5-tricarboxylato)-tris(methanoltrimethyltin(IV))] (Ma et al., 2005) , [(µ 3 -benzene-1,3,5-tricarboxylato)-tris(dimethylsulfoxide-trimethyltin(IV))] dimethylsulfoxide solvate (Dakternieks et al., 2002) , [(µ 3 -benzene-1,3 ,5-tricarboxylato)-tris(tribenzyltin(IV))] and [(µ 3 -benzene-1,3,5-tricarboxylato)-tris(triphenyltin(IV))] ethanol solvate dihydrate (Ma et al., 2005) , [(µ 3 -benzene-1,3,5-tricarboxylato)-tris(triphenyltin(IV))] dichloromethane diethylether solvate (Ma et al., 2005) and catena [(µ 3 -benzene-1,3,5-tricarboxylato)-bis(trimethyltin(IV))] monohydrate (Ma et al., 2005) .
The chemistry of organotin (IV) derivatives is still the subject of many studies linked to various applications in the areas of medicine, industry, and agriculture (Ayrey and Poller, 1980; Owen, 1980; Blunden et al., 1984; Gielen, 1985; Crowe, 1994; Gielen et al., 1995) . With this aim, several supramolecular organotin compounds have been synthesized and characterized (Chandrasekhar et al., 2003; Kapoor et al., 2005; Herntrich and Merzweiler, 2006) . In our laboratory, some of them containing SnMe 3 and SnPh 3 residues have been recently published (Diop et al., 2011 Sow et al., 2012a,b (Ndoye et al., 2012) . Thus, in a continuation of these works, we have initiated here the study of the interactions between both 1,3,5-(HOOC) 3 C 6 H 3 and Cy 2 NH and between [i-Bu 2 NH 2 ] 3 [1,3,5-(OOC) 3 C 6 H 3 ] and SnMe 3 Cl, which have yielded the title derivatives for which X-ray structures have been determined.
Results and discussion
The structure of 1 consists of a three-dimensional (3D) network involving intra-and intermolecular hydrogen bonds (Figure 1 ). Every tricarboxylate anion is surrounded by three dicyclohexyl ammonium cations involving N 1 , N 2 and N 3 . The N 1 -and N 3 -containing cations are involved in eight-membered ring formation, whereas that based on the N 2 -containing cation forms a 12-membered ring. A fourth 12-membered ring involving two water molecules (containing O 8 and O 9 ) and two carboxylic acid groups (containing C 7 and C 8 ) and a fifth 14-membered ring involving three water molecules (containing O 7 , O 8 and O 9 ) and two carboxylic acids (containing C 8 and C 9 ) complete the hydrogen bond network. Two cations (containing N 1 and N 2 ) are hydrogen-bonded to a carboxylic acid and a water molecule while the cation (containing N 3 ) hydrogen bonds to two carboxylic acid groups. The water molecules are also involved in a diverse network of hydrogen bonds, with only the water molecule (containing O 7 ) not forming the maximum of three such interactions. Thus, the water molecule (containing O 7 ) only hydrogen bonds to one other water molecule (containing O 8 ) and one carboxylic acid moiety (containing C 9 ), and not at all as H-bond receptor. The O 8 atom links to two water molecules and one carboxylic acid moiety, while the water molecule (containing O 9 ) H-bonds to two carboxylic acids (containing C 7 and C 8 ) and one water molecule (containing O 8 ). The water molecule (containing O 10 ) links with two carboxylic acid groups (containing C 8 and C 9 ) and one cation (containing N 2 ). The overall network is a reticular grid (Figure 2) ; the relevant geometric data relating to these hydrogen bonds are given in Table 1 .
In 2, each of the two tin atoms is five-coordinated by two carboxylate oxygen atoms derived from the triscarboxylate ligand, which are in apical positions, and to three methyl groups occupying the equatorial positions of a trigonal bipyramid (Figure 3 ). There are two types of carboxylate groups in the structure: one which is bidentate involving C 7 and two monodentate carboxylates based on C 8 and C 9 . There are two types of tin centers with a trigonal bipyramidal environment in the molecule, although they have similar geometries but differ- 
Crystal data and structure refinement
Details of the crystallographic data are given in Table 2 . In both cases, data were collected at 150(2) K using Mo-k α radiation (λ = 0.71073 Å). Refinement was full-matrix least-squares based on F 2 ; the absorption correction was semiempirical from equivalents. In the final cycles of least-squares refinement, all nonhydrogen atoms were allowed to vibrate anisotropically. Specific details for the two structures are as follows. 1: Water molecule hydrogen atoms have been located in the difference Fourier map and were refined freely with idealized bond lengths. 2: Hydrogen atoms when included at calculated positions were relevant, save for those of the NH 2 group, which were located in the difference map and refined. Disorder in the cation in the ratio 65:35 required the C 21A -C 23A bond length to be constrained. The structure has been solved by SHELXS and refined by SHELXL (Sheldrick et al., 1986 (Sheldrick et al., , 1997 .
Experimental
All chemicals were purchased from Aldrich (Germany) and used without any further purification. The following abbreviations are used: vs (very strong), s (strong), m (medium), sh (shoulder), br (broad). 
Synthesis of [(Cy

